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# tt & ft 

# ft A n 5E 

# AT £ St e?J 
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w ju m m 

@# # £ » BH60-248707 (JP, A) 
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51 BB63-227605 
©^63(1988) 9^ 21 B 



SSl£^-l-SfC-VT>*\l3KU.ri 



91 

Oft a 



S ©62-63094 
S& 1662(1987) 3^ 17 B 

*EBfiP*Em+*K*^4Te 5 #33^ 
51-1* 

&m BS58-1708 (JP, A) 
&M BB59-47209 (J P, A) 



1 (A) >J>ti< £&?■?>* V^*->^A:fc«fctf 

6)4Sjltiifi8»*IH7L¥g75~5000Ao 
I6H©»L§»^0. 25c. c. / g£U:T7»**?L« 

(B) #«7JU5 =>7 Aft;£tt**l>fc-< £ b-stsm 
~90 ; E;l'%. x N7'J >l35 < C{C*3tt-5ffiRl^ 

#o. 3~ioT*t?TjL-3ttigT?£j$-r3#H£- 
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w > t <n 7 > S3O*CJ&(T0>#»»r<£jB 

K J: «J itftSSS-r *£ifc**1$&Bll899-2300Il#& 
Jc^fio f - y jg^^RStt # x^* y t - £ *1R 
< * WWWiik L J: 3 t ir S > 

r^Stfi^Jftfcl;: «fc SSlftsjffllta: 5 X h T-OTKjg 
cot* 4, -***>^ *^i;ttot35 
i ^ u > - >r a e u > rf a ^ofifefiM^ £ 



o«£#©-»*«»ft:-r*iBiiia«£r*. 
HK:a-&#e : Fow*73*t^*ir>»-& tetter 

z&ftmft&mmiste^m&zm-rzizhfrfrt) 
t l, u fc. 

(B) W«7;i/5nr7A<t^^ii>^<ci: i b^tj/54 
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~90^;U%. ?H7U>135'C{c*3tt-5ffiRBih5S 
LT60~97«»% Ktt =fc 5 
h v - o«i jfft fii -5 t> <D T & 5 . 
(a) @«:ffl5^^ 

5. 



^t^Ct, SSfcS^ZDflCDX^l^- a 

fcB^T&S. Tfcfc-S, iffl?L*@75~5000A 
©*EH©lffl?U&*W>.20c.c./g£U:. !f£K 
teO. 25c. c. /g«±, L < ttO. 30c. c. / g 

AU «fftttt©&#fc«m«rafflttX7^ h 

500m » »^L<ttlO~400M#fC$fSL<ttl5 
~800m"C*^o 

aofeO-Ctti. #J*J4\ SiC2> AI2O3. 



MgOTi02. Zr02. Si02. AI2O3. MgO. 
Al 2 0 3 . MgO, Si0 2 , Al203«£Kft*sn** 

7^ u;ms ■ s^tTx;^ 
T)vmtfimvfe>ft*. 

tt5~500M. *f*L<«10~400M#{CjffS L 

/ w> ir. n n n . . -rs -*? oittvi >i*. >rv nr mnn 2 /r\ 

«H©IB?L*«30«O.25c.c./gJK±, jifSKIJ 
0. 30 g/c. c. JSJLk, WCIffSL < ttO. 35c. c. / g£i 

Si0 2 i3ct^X^U> • yt?-JK>1f>|l; 

->^AO^tfctt0.01~0.3. « t £Ktt0.02~ 

ttX/T^S/^AOBC^Jtfi, 1.8 
~10, »^b<«2.0~5.0TS^) = 

*.tf4*ftW35-495#. #M«46-43939. «r 

^8346-31330^, f*[lfiBB47- 42288^, #$§83 
49-86483^§. $#^8357-24361^, 4#gBB60- 
139951-9, #^8339-12105^. #&BB43- 
13050^. #^BB46-34092-^. #£?BB46- 
34098^-, ^8347-41676-^, #.2:8355- 

52-42585^, 4#BBBB54- 148093^. #^8356 
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-47407*1. #WBS59- 230006-^, #MBS61- 
37803-^. #SBS61-228963^|g^(3Bfi^$ 

(2) ^?LKSft:S:^U^ir-;Uam^©^ra-7 
^ -> £ Aft£«»T*lS t> fz <D % A u f y\t 
S"J*3 J: tf/ £ tz it 7 Jl xt — )vm. £ Kfc 3 -tt\ 

(3) /NDy>-ft;v^->C7A^^lt5 e t^/S 

(4) ADy>ft"7^->^A^#;*5 t fc^/S 

(5) £?Uf&#:<£>&#T, 7;H3^->^><ft; 
t i c 1 4 t m r-m m? z> 

H#«fllEfi6»«f©^*4: LT 1 ~70M%, 
$?£U<te3~60««%, «tff4KH5- 

m>sn*^>{t£-*tt-K3STi (OR' ) a X b 
(R' ymmiktfi 1 ~2O<0jSHb**2S, XHad 
y>lf^ a&J;Z>*b«0^ a^4, O^b^ 
4TJLOa + b = 3*fctt4T7*to$n*ft^ 
) 

p^-ck. mmt^^>. ih+->^>hu 



V >f * -> £ A - mmfg-S + V > V A - 7jC 

^->r7A. v?'\+->J>V^v'^A, X^;i/ 
Tny7A?D7< h\ 73 L )V?tf*i'<y& 
^P^-fh*. 'N+yJl'Y^y^i/D^'f 
^Tvi/x h4 L ->vi7*^>"7A» y'zt jl*"? if 

ttSv^S^Afb^tttt, *^7^=x^A 
ft^**iO*ft^(|OfflTffl V>T t> «fc 

-7j < «7CBg£^&^v^*v>y-Aft£%£ 
LTS, Vi^v-^Av^D^'f h\ V^y 
^A^T/P^-f K^©>*Any>ftv^*-># 
A, /h + y?^>'7AJ'D7l'^ lh+ 
->'7^->'5Ai7P7'f K, 7"h*y-7ny 
^A^P^'fK, 7X/ + ->-7^*-> , y-Ai7P 
7-f H. ylh + yv^y7i, i?Zfb*is 
■7n-/7A, y7i;4 ; yV^yi7fC0 

7;m+->v^->^A'fb^. vWjvwf? 

^*>"y-A, Xf7U >&V^*v"i7A^©-7 

a. 

feT~£l& H fz fe © T t> <£ 
$ fc H * £ &2fl© x x J-Mk-SW) 

>a;u#>»xx7\ik ffiSKt#;M«>Bfcxx 
5^k ^sm^^divRxx^wssT?**. 

;k h;k-f JUmX-^JW 7XXS?X5 1 ;1/. XI A 
?as>x^;k xiA^Ryy^k 7D>»5; 
x?Mk 7D>g-/7'5 : Jk vK>Sy^f 
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(5) 



;k >Wt^^)l, -1 ?zj>&i?x.7- 
;k -f^a>His?^jk 7^Mt;i^f 
;k 79)VBtv*?-)V* yfJimtT-jm?- 

;k y^R-^X^k y^Rvn-7Ptf 

;k 7^;M»>?-f v^ptr;k ^^R^-n 

n-'sy^Jk y^R^-n-^TMk 7 

^;i^yxx;i^£*tf3 

(b) f«7;P5^^Aft^#| 

tt. ^fc<£fc^rtfclfl©Al-i&*tt£ 

R 4 gAlY 3 _ g 
R5R6A1-0-A1R7R8 
■CCT, R 4 , R5, R6, R7*J;ifli8tt|ft3|fj(Sr 
?5U ~ 8 ofltfl;*3(f5c. Y(i;\ny>, 7km%. 

W^7;k5X^A^#J©*^JiLTtt. 
HJl3\>kT;!/5X^A, h U-f yy^kT^ 

7;k+jkr;k5x^A, v?x^;kT;k5x^A 

A-f v'-f V^;kT;k5xr7AA-l' 

7;k&++>->. ^H^y>;i/>;7;k&*+f->sp 

T;k+;kr;V5x^A, MJ 7;k*;k7;ksx 
7M;i/7Ji/ : E^-y->*WiL<. iot) 

tt, h Ux^kTJkSx^A, NU<v^;i/ 
7Jk5x>y-A. h- uxfjm^r^Aiyi 

5lfAi?7;i' : E*D->!5t)f.SHJ. 

^TJkSx-^A'fb^^^att, 
i&tp<D3-?>m^l : E)l'%'0 i~iooo ; e;i/©c: 

600^© igfflaw a; ui^. 

5 IfijTftftOlf *4ttft^«S*ffStT 



it, Si-0R9»& (R9ttKi**3j« 1 ~20©K{fc 

ff«$-'f*fl;'&*£LTtt. -HRSCllOhSi 
(0R9) 4 -h (R9*5«tDfRl0tt^^*U~20©^ 

^5 7 ;kn * -> -> 7 Xfc-&#J © #*#09 £ L- 
Tit, f h7^h + ->->7>, ^^h'J^h 
; r>'>'7>» v^ifvkv 7 ;* h^i/is? >> Xf 

->7>. 7X-JMf;^h*->y7>, r- 
K7H-^yy7>. ^fJH^'Ji^y->7 

>. If^hlJlh + -»7X t'X^HUX 
h^->->7>, 7IXJl/f-'JIh + -/-/7>, 
i?7XXJ|/y^ ^y->7>, y7irj|/yl 
S + vi>^>, 7*fJI'HJih+yy7>. r 
VvZfV^r-y'y^y, tfx^hU7h*yy7 
>, yXfJl'yih + yy^^MSTS:: 

# # >Sx x 5r;Mfr&tt iixtt 

-7"Ptf;k £j&SHH'V7*nfc:;k £.fe*R 
n-y^Mk $Ifl7xxjk h;kf;M** 
3Mk h;k-r^s?x^;k 7x7>i^fjK r 
7^M ; eyxf;K y^g? 
s?*3Mk 7^;i/»/^;kr^k y^JH^y 
X3Mk 7^;i/S?^n-^Pt!;k 7^«y 
-fyyntf;k y^R^n-y^k y^ 
»s?-fy^;k y^;uR> J n-'s7 p 5 1 ;k y 
^;i/^v?n-^-^^;k 7^J«-y7ix;^ 

ifciffiS75>Sf:LTIi. 2, 6 -« 
»^ijy>i. 2, 5-«fteniJ5?>«, 

N, N' , N' -fh7^f;Mf 
k > v 7 5 >%?<D J- V > i? 7 5 
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(6) 



(d) m-SJjfik 

SEiC^&tftfoM i X@<Z)s^<D§li*£jwTic^ 
t5ito*ft5f, xfi/>t'>i03 : &yv 

■5*-&(r«40'C~95 < COS^H> 17~50Kg/cn. 2 

ffl * -ea^-r «£- £ tta£#a«»Fi»-r * mmsn 

T. jff£L<«40'C~110'C©SSieH, ^£E~ 
50Kg/cm2cDjE^jC9^fflirfi-&tfrtT ; Ey'7— ^ffi 

S^CDi? 2 XgttSg 1 XgOS^fC^l^ig^T 

«. 7"nfcfty>, yf>-l, ^>x>- l > 's 
>- l , 4 -*^Jl/^>-r>- 1 , 3-*?- 

£3. ^75^*'jX><DA^JtUTtt, 79 i? 
X>> yyi'n'\>?>yl>, 1, 4 -'\++>- 



vl>, 1, 3, 7-ti7^hiJx>, fXJl,y 

i7n^\^it>. 5-x5 1 Ux>-2-y;i/#;i/^ 

- * U 7 -f > <h ®*a^-#:^ © x^ U >#ft tt 1 5 
~90 : E;U%. »$L<«20~85^;i/%Tafe-5. * 
Js8T**a-&flc«t , OX3 1 V >****±EI6H&itt 

MK#fgHJT«feXfI£x^U>jg^£^;LT 
— mm'&Jz~~<:imm*9~& c. <*:»>"c# JtiETi/j^ff 
f4*^#««»M-r*a«eiT. *f S L < tt20~85 
*C. #{C»^U<tt40~75'COiaSieH. SJE~ 
40Kg/cm2cD|E^j ©ISHTfi-g-itf F*3T^E 7 "7— tfffi. 

©7>^A*a##©^«tt. 5^^'J>135 
"CtC^t-t^SESiteS C 77 D T?0.3~10, }fSL< 
«0.5~8. ^{C»SL<«l~5Tafe-5o Ctj] 

<3Btft:-r«. 

#»©60~97SS%, 8FS L<«70~95S*%. 
*JBW©a^te**ffit - S££K:<fc0. »fjf# 

@#Wfca£ra#ft*tttffi#©a*£fofcv»,k 
& tj ft cd u i-r ntc <t t> t fc njs-r & ci t *«t # 



iff ^sp 4-5768 5 
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•5. 

SISttA <KT C 77 3 ) :fh7'J> 

C 77 3 E P S6 2ieTaiJSUfc«'&fr©«lfi 

tobESttpT. " C 77 j pm(±, ^c^il j; 0*ajL- 
&. 

ln3 ~ (EP) 

(E) JgllSO«'&«OSRl»3^V> 

*) 

(EP) ff§2IgCDft-&»©ti|D£^ (ft 

ft"&#&7tt^73 : rfJ30mm. ft£53mm, i6£l2mni 

AtXTf ft 1 000 g CO fe <h T30Mb^EE L tzM. \Z 
fi(t^rft£LT50g. 100 g. 200 g. 300 g, 
400 g £ EPJP V TSITt 1 OOmm/m i nCO 5 1 3«£ 
g© t fc— ®JMfflfitlftSfTft^#fiiaffif* K 
SJMJE-T 4. Hififfift£S?»fJ& 
*«Dffl««**/h2*ffiCTIt«ifiiHL. Sit - 

tltLfz. 

Xtt#7-tM'-tf93l0 (#n->/-^-) 
L7izmj£A&T\ »L¥&40~75000A©36B 
©«U§»£$J£Lfc. 

Ac. 

£ffi0U 1 

(a) tmw^isVAfc&QKD&iii 



32.0g£«ALfc. 

SSTn — blzn-73-)V9uV Kl20g£> J 
-n-^;i/X-^;i/500ml$ftjX^ 77X 

TSr^tt. «T*7«. 60 t CT^?,{r 1P#Pb1S 
i?- n -y^^x— ^^cOn --f=? 

(B) H#*ia«<o-&« 

JSfTn-h**^fcrt**200BlO 

-^-fflteCO^*ffl?L¥S75~5000Ar B 1{'*5tt 
**RL*« (R«dVp (ml/g) tlft-r. ) # 
dVp=0.88c.c./gTS"3ifc. ) saf**HS!tT 
700"CT 8 iSWsWfcbfc t>07. 09 g £ n -'\7 P 
^>35.5ml. 5^h^> r h4 1 >'^^>0.49g (1.4 
S'JtM , 7h7lh + yy7>5.!g (25 = 
U^U) *SAU30'CT45»Mtt^Lfc. 

12. 9ml £ 7 7X 3 F*3©rSS£ 5 CCflS^ri^S 

»51CT45«-M. SSKaCC^S^WaBfLfc 
©£ n -*\-f& >35. 5ml-e 2 0^^1*0 fib 

(0 H#M«/£#©-&>& 
fl^*S 1 00ml-© 7 -5 7. =1 £ 7 )V rf >TIM U 
±E(B)TW«bfcHft*rii»5.16g. I- 
;UX>17. 2ml. n-^H- ?\>U. lml (6.6 
S'J^JV) i3J;r>*12g^'ft;5 : -5'>20.1ml (183 5 
U^W Srflnx.. 95T;T3l$p a 1Kj££fT&L 
It. K*l»7». 951CTH«»«bfcO%. 11 
S^T h;l/X>17. 2mlT 2 0ife8H£fTfcrJifc. 
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£ <b\Zn -s\zf5>>n. 2ml T 2 Ulifc^St* Oil 
§*tedVp=0. 32c. c. /gT'fo-Dtz. 

(d) a £ 
\*i®m 5 « ©aawiw*- h * 

LT|glIgTX^U>©*;Efi£. I2I§ 
TIf U > t y D hf U >© 9 >^A#«^ft* 

SPX.^ & iZXf- U >T20Kg/ct2G ST#E U 
;p h 'J * h * -> 5/ 5 >0. 1 3 g Rtf-kfE (0 X'sMM 

i>fzmfcmmi&ftm. 3mgft4>ft-© n 

Abfco -tLT^ffi^^OKg/ciZG. ®S^60t: 
K«:3«fc3KLT35#|i8X3 1 U>©7fc^:a-&£ 
frfctJifc©^. *Kjtfyfcy'V— 1^>$/1- 
5>U C 77 D EftjBfi£"r*Jfc»K:<l>*©#'J-7— 
5r-y->7'U >tfLfc, "3V»T#*ft0.075Kg/ 
cm2G#tf£U ^"ntf U>T8Kg/cn.2GS-C#JE 
MtCX^U>TlOKg/cn.2GS-C ! # 
EL. SKft70 < C(;:safiJLTSfi2H=I©S-&ft 

U>/7u tr l/ = 50/50vol % ©g-&#X ft 7 

-f-Ku 9o^rax^u->/yptfu>^a-& 
ftsttt-pfrfc-^fc. 

*j J: tf&fcfeK*© & vvt y — is « <d $k» & 

tt»?IHtl77 f-T-l94gft#£. 
*-h*U-^ftH;!fo*taLfc»*. 

H^MJK 1 g M5 9 ©£jsfc* (KT 

P/cat (g/g) iBST. ) HP /cat =4001: 

EtSST. ) QHIBttffU: Cij] E =2.4T*o 



fc. *Ac±a^ + tC«^2IgC7)X^U>/ 

■Ju\LV>#&&& (^TEPiBST. ) ^ 
77wtX-&1TSnTlr»fc. EPf©X^U>#W 
fitt47wt % 9 «fc tfEPgfltfMIPB 

tt«tt*-ft-6ft Cij] T=2-9> CuJ EP=3-l^fe 

g/cm2-C*Oit. 
^SE^il 2 

(A) B#£fiE^©^fi£ 

7 7Xnft7\>Hf>TB&Lifc!£. Johns- 
ManvilleaMChromosorb 101 (X^l^iS? 
fcfx;^ S&S#?LJl# 
'jT— c— X, dVp=0.92c.c./'g) ftSOTJCi 
^KXS^ lfcfe©7.0gi:n- ^;Ux- 
x;i/28mlft&AU Ht#ftfTttV»fctf«S*iS« 
1 © (A) T^fiE L fc W« V ^ * -> £ A{t^*20. 0 
ml ft 7 3 ^©^£80^ SfflTF 
o— hj&»630»3&»W-TjillTU. SSKHflTl 
ftlBHfflSftfrSe^ifc. ^LTn-^JH-f 
;i/20mlT2|sK n-'\:7 p ^>20iiilT2|Hlife#ft 

A»*to7.0gft»fc. *K8Hf«. fSiTn- 
hftffiAfcl^gifai00niI©7 7Xrift7';i'=*'> 

A^S^l7.0gin-'\7'^>35iiiK 

h + ->3^>0.62g (1.85 U^;W . fh7l 

h + ->->7>6.31g (30.25 U^) ^Ab 

30 < CT30#P B 'Ml#Lfc < , 

Jfe C*«5« 1 © (A) T'Stfl Vfz&m V ^ * -> ^ 
A ft tern 1 6 . 0m 1 £ 7 7 X 3 F«g © * 5 "C {C « 

TH7^5tTira> S 6 K4[fiT 1 I^IBtt 
^ h fz (D % n - >\ y 30m 1 X' 3 ESt^^ II 0 
£ L rlffiSj® b T3Kfi O Hfls^fiJt* 1 1 . 6 g ft » 
fz, 

(B) Httfijg&a-O^JS. 
rt^«l00ml©7 7Xnftr;i/=f>Tg^L 

fc^. H#:4^#J4. 14g, hJl/X>13.8mK n 
-^f H- tJM. 91ml (5.45 'J ^Jl/) 
t^ialgft^y >16. lml (1465 U^l/) ftiPA, 
95 , CT3«fWR«ftffa:'3fc. Si6»Ta. 95 
"CTHtt$H*Ufc®%, |5lfiS-Ch;Px>20.0 
■ lT?2lHUft»ftff!a:-Dfc. ±jjEL^n-y^;i/ 
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2O.OBlT2 0ft»S*Oigbfc««JEft«LT 
JKfiOH#ttfltri6»3. 53 g £ 

7L#*(idVp=0. 53c. c. / g T?*t>fc. 
(0 S £ 
±!E(B) TW§3 L£H&«&/&#313. 2mg£ m 

nifiwioawiiBiajftftfrTf, e-ep© 

tfc«« 1 

(A) H#:£fi£#;©£fi& 

J«#$. WTn-h£«*.;fcrt««5()0inl© 
y^Xn^T^r^TB&bfc©^, n-^zf 
^>150ml, ^h7^h=^->5 1 ^>7.6g (22.4 
S'JtiW Ui^f h-7XH + y>'7>78g 

(3785 "Jt;W SSAL. !$—*«<!: Ufc. # 

{fc-&&M82ml (4005 U £. 77X3|*J(5 

1^5 51:1:^)5:^?., *Tn-^6 3l$ 

MjWJTfMrKJSTUfc. i*T*7». 

$ 6 tz 1 «fWaH^Ufc©*Sfi'rH«fMBI U 

n - 'N ■/ 9 > 300m 1 T? 3 £ ft 0 £ b it © 

■feflSJEffcJtSLT, ^*§fi©H#£fi&<8J62.0g£ 

»Jfc. 

(B) HttMiKJ$3-<D£j£ 

l*J*8U 00m 1 © 7 7 X 3 £ =f >T1^ L- 
fc±E(A)-C£j£LfcH#£J«ttl0.7g. h;ux 
>35.6mL n-y^X— rJU2.36 (13.95 'J* 
;W i5«trjcizg^t;^^>4 1.6ml (3785 U tJl/) 
£*D*.. 95TCT3l$Fyj£jfc£fT&^£. £«H 

X>35mlT 2 HiSfcitH£fTfc-3fc. 

tOfi^WKJ: ^ffll?: t» 3 — flE 1 BtflBfrfc 

^. £SfCn-^:/;?>85mlT2 0fti££il&r) 

il b & © S ttSKJft L T^±fe © H#M«JS# 



9.8g£f#fc. 

H35w. iW?L^*«dVp=0. 17c.c./g-efe^fco 

(o a 

±E (B) TilS? UfcH#ttMEJ«$H27. OmgSrffl 
V». *MMl©(D)£EI«fc*frTr, E-EP© . 

^iMis-t-tt-^ftjis i *& 2 anc*-r. 

v-z v- 7vftmzm£&%LTrfmtf; 

tt*S5« 2 

(A) 

HJSM 1 © (B) ©Bi*£j«4&©'&J«fc::feV»T. 
-> U ft ^> £ Ltftr fcf V ><t* (HO 
— ^ ^Obf— X->'J*-7 J JP4 B^-f y (dVp 
= 0. 15c.c./g) *flHr», K^'J^y^C^S* 
■&a«»J«»©«ft2/3K«5 b/U*W43fclfi 

^y*5'#AK ; p#3.5MX'&£ftTV»fc. 

£££©@&M^&#©WKS«40/^ fcfc 

^-a^tlTV^c. £fc*ffl?DggdVp=0.07c.c./ 

(B) fi £ 
±12 (A) T^J« LfcH#««J5fc359. 0mg£ffl 
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